Bioactivity directed fractionation of the chloroform extract of the root bark of Maytenus senegalensis resulted in the isolation and characterization of the quinonemethide triterpene, (20α)-3-hydroxy-2-oxo-24-nor-friedela-1(10),3,5,7-tetraen-carboxylic acid-(29)-methylester (pristimerin). The structure was elucidated by spectroscopic techniques. The in vitro antiplasmodial activity of the isolated compound against chloroquine-resistant strain (Dd2) of Plasmodium falciparum was IC 50 = 0.5µg/ml and its in vitro antileishmanial activity performed on promostigotes of Leishmania major was IC 50 = 6.8 ± 0.8 µg/ml while the cytotoxicity on lymphocyte proliferation model was detected at IC 50 = 6.8 ± 0.8 µg/ml.
Introduction
The decoction of the root bark of Maytenus senegalensis (Celasterceae) is very widely used in Sudan and other African countries in the traditional medicine to treat malaria. The genus Maytenus is rich source of quinonemethide triterpenes and these compounds seem to have a variety of biological activities such as antimicrobial, cytotoxic and antimalarial properties.
Bioactivity directed fractionation of the chloroform extract resulted in isolation of a quinonemethide pentacyclic triterpene of friedelane type, which was identified by spectroscopic techniques as (20α)-3-hydroxy-2-oxo-24-nor-friedela-1(10),3,5,7-tetraen-carboxylic acid-(29)-methylester. This compound has given the trivial name pristimerin (1) in the literature.
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Results and Discussion
Fractionation of the concentrated crude chloroform extract of the root bark of Maytenus senegalensis by column chromatography over silica gel resulted in 15 fractions. All fractions were monitored for antimalarial and antileishmanial activities. The second fraction (240 mg) exhibited the highest antimalarial (IC 50 = 1.6 µg/ml) and antileishmanial (IC 50 = 6.3 µg/ml) activities and was further subjected to reverse phase column chromatography (Rp-18) to yield 6 mg of pure orange crystals. The melting point obtained (219-121 °C) was identical with the literature data. 2 The UV spectrum was indicative of a peri-hydroxy-ortho-naphthoquinone partial structure. The spectrum exhibited two prominent absorption bands at 425 and 255 nm, with a shoulder at 335-340 nm. The IR spectrum showed bands for chelated hydroxyl (3370 cm in the olefinic/aromatic region and the other in the aliphatic region. The spectrum also revealed resonances of a carbomethoxy and vinyl methyl groups. The presence of six methyl signals (3H each) and one acetoxy in the proton spectrum is indicative of a pentacyclic triterpene of a friedelane type. 3 The unsaturated region showed a very distinctive pattern attributable to a quinonoid moiety. H-1 has a long range coupling to H-6 and appeared as a doublet (J=1.4 Hz) while H-6 couple to H-7 (J=7.1 Hz) and to H-1, producing a double doublet. The vicinal coupling between H-6 and H-7 resulted in another doublet (J=7.1 Hz) associated with the later proton. Table 1 displays the assignments of the proton signals. 13 C-NMR spectrum (Table 1) More rigorous analysis was achieved by 2D 1H-1H COSY spectrum. This experiment revealed the vicinal coupling between H-6 and H-7 and the long range coupling between H-1 and H-6. However, this experiment provided no safe assignment of the signals in the aliphatic region. Therefore, HECTOR-spectrum was made to provide the stated assignments. These assignments were in full agreement with published data. The electron-impact mass spectrum (EI-MS) of compound 1 confirmed the molecular weight of 464, corresponding to the formula C 30 H 40 O 4 . The molecular ion undergoes major fragmentations at the C/D ring junction with hydrogen transfers occurring to provide four intense ions at m/z 201 (2), m/z 202 (3), m/z 267 (4) and m/z 203 (5). The first peak might be the result of a β-cleavage producing a tropylium ion (C 13 H 13 O 2 ) by engulfing one of the methylenes in the unsaturated ring. 5 The molecular peaks at m/z 267 and 203 could be associated with fragment 4 and 5 respectively, which are usually related to the freidelane series of triterpenes (Scheme 1). A similar fragment was previously obtained from the fragmentation of tingenone which is structurally related to pristimerin. The isolated compound 1 exhibited promising antiplasmodial activity (IC 50 = 0.5 µg/ml) in vitro against chloroquine-resistant strain (Dd2) of Plasmodium falciparum and showed much less antileishmanial activity (IC 50 = 6.8 ± 0.8 µg/ml) in vitro when performed on the promostigotes of the WHO reference strain of Leishmania major. The cytotoxicity of this compound was detected at IC 50 = 6.8 ± 0.8 µg/ml when tested on lymphocyte proliferation model.
General Procedures.
Thin layer chromatography was performed on normal phase Merck silica gel 60F 254 and Merck DC-Aluminium sheets (5 x 7.5 cm). For reverse phase chromatography TLC Merck DC-Fertigplatten (5 x 10 cm) with RP-18 F 254 were used. MS was recorded on a JEOL AX505 W mass spectrometer.
1 H and 13 C NMR were recorded on Varian Gemini 300 spectrometer with TMS as internal standard.
In vitro antiparasitic and cytotoxic activity. The in vitro antipalasmodial assay was carried against the chloroquine-resistant strain (Dd2) of Plasmodium falciparum and the in vitro antileishmanial assay was performed on the promastigotes of a WHO reference vaccine strain of Leishmania major while the cytotoxicity assay was performed by measuring the inhibition of human peripheral blood lymphocyte ability of perforation when stimulated by the mitogen phytohaemagglutinin (PHA test). All these assays were performed as described earlier.
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